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SSME FMEA(CIL
REDUNDANCY SCREEN

Companent Grong: Ful Turbopumps Prepared: 0. Early
CiL fem: B200. 26 Approved: T. Nguyen
Component: High Preszure Fuel Turbapumg Appraval Date; 4121725
Part Mumber: RZO0TEN Chanpge 3: 1
Failure Made- Struwctural Taifure, Directhve §: CCED MEX-01-5206
Fage: 1cof 1
Critl=atity
Phaga [aliure ¢ EFec! Descnplion Harard Refarar ce
PSMCT Immediate |ogs f lurbopurep aulgul. External damage {2 angina fem hydragen e of 8a plason and aft cofrpadmenl overpressurzation. i
L1 Loz of wehche. ME-DIS M,
ME-D114,G
Redundancy Joreens: SINGLE POINT FAILURE: Nea, ME-DAF
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SSME FMEA/CIL

DESIGN
Componen Group; Fuel Turbupumps Pmparad: b Early
CIL Marny: B200-25 Approved; T.Mguyan
Componem; High Prassure Fuel Turbepump Approval Dalg: LT ralt]
Part Humber: REIDTE Changa ¥: 1
Failure Mode: Structural lailure, Crlrective #; CCHD ME3-M-5208
Page: 1of 2

Dwesign ¢ Dazument Referenca

FAILURE CAUSE: A Fallure of parant metal or weids In maln housing, inlat hatsiy, thrust bearlng housing or thrusl bearing cap,

THE TURBOPUMP MAIN HOUSING (1) 15 COMPRISED OF 3 PRIMARY SECTIINS, THE PUIMP SECTION THE TURBINE SECTION, AND THE PUMP DISCHARGE VOLLITE SECTION, THE
TURBAPLIMP AN HOUSING 15 A WELDMENT OF MACHINED INCONEL 7* 8 FORGINGS (2) EXGEPT FOR THE VOLUTE BACK PLATE, WHICH IS AN INGOMNEL 718 INVESTMENT GASTING
2} INCONEL T18 WAS SF) FCTRD FOR IT5 STRENGTH RESISTANCE TO CORRDSIDN AND STRESS CORNGSION ERACKING, AND CRYQGENIG DUCTILITY. THE MATERIAL IS
SALUTIOR TREATED AGE-ARDENED, AND ANNEALED TO IMPROVE MECHANICAL PROPERTIES. INCONEL 718 HOUSING SURFACES AND WELDS EXPOSED TO MIGHPRE SSURE
HYDROGEN GAS USE COPPER PLATING ANE IMCOLOY 88 WELD OVERLAY. RESPCCTIVELY, TO PROVIDE HYDROGEN ENVIRONMENT PROTECTION. THE PUIMP SECTION IS A THIN
SHELL OUTER BARREL STRUCTURE THAT HAS NO HIGH-PRESSURE SEALS. A SEPARATE INTERNAL DIFFUSER CROSS-OVER ASSEMBLY GARRIES THE HIGH PRESSURE LOADS

| EAKAGE INTO THE $AIN HOUSING IS VENTED TO THE PUMP INLET, THE THIRD-STAGE DIFFUSER VANES ARE MACHINED INTO THE PUMP SECTION AT THE ENTRY QF THE
ISLHARGE WILUTE. THE PUME DISCHARGE wOL UITE SECTION IS THE STRUCTURAL MEMBER THAT CARRIES THE HIGH- PRESSURE PUMP DISCHARGE PRESSURE LOAD, THE
VOLUIL LINER SHEET METAL 1§ MANUFACTURED LTILIZING INCONEL 718 AND PROVIDES THE FLOY PASSAGES THAT ARE HYDRODYNAMICALLY SHAPED FOR CONS TANT ANGULAT
MOMENTUM T0 MINIMIZE DIFFUSION LOSSES. THE VOLUTE BACK FLATE PROVIDES THE STATIONARY MEMBER OF THE BALANGE PISTON. THE TURBINE SECTION CONSISTS OF
THE TURBINE DUTER RING AND THE INNER RING THE INNER RING IS INTEGRAL TO THE DUTER RING THROUGH 12 STRUTS, THERMALLY INDUGEL |.CF CRACKING OF THE OUTER
RING (G &} HAS OCCURRED. 5-6 FLANGE CRACKS ARE MARFED AHD EVALUATED AT EAGH TURBOPUMP OVERHAUL [3). THE CRACKING LENGTH IS CONTROLLED T PRECLUNE
THE GRACK FROM REACHING THE STATIC SEAL GROOVE AND REDUCING THE EFFECTIVENESS OF THE SEAL. CONTINUED USE WITH ALLOWABLE DISCREPANCIES RESULTING
FROM OPERATION IS EVALUATED AND CONTROLLED PER THE REQUIREMENTS OF THE MAINTENANCE GONTROL DOGUNMENT 4). THE TURBINE EXHAUST TURNAROUNT QUCT.
COGLANT LINER, AND STRUT CANS ARE MANUFACTURED LTI IZING HAYNES 188 SHEETMETAL (2). HAYNES 183 \WAS SELECTED FOR T3 STRENGTH AT ELEVATED
TEMPERATLIRES AND TS LOW CYCLE FATISUE LIFE PROPERTES IN HIGH-FRESSURE HYDROGEN. THE TURBINE EXHAUST TLIRNAROUNG DUCT HAS 12 STIFFMER VANES AT THC
DISCHARGE OF THE SECOND-STAGE BI ANES AND 12 POSTS LOCATED BETWEEN THE TURBIME DISCHARGE STRUTS, TO ADD RIGILITY TO THE TURNAROUND DUCT SHEET METAL
TURBINE-END HOUSING COOLANT 1S PROVIOED BT HYRROGEN FLOWING FROM THE BALANCE FISTON CAMITY BETWEEN THE CODULANT LINER AND THE TURBINE GUTER RING,
INTE THE STRUTS, AND THEN THROUGH THE INNER RING. THE LIFT-GFF SEAL DRAIN LINE AND BALANCE CAVITY PRESSURE LINE ARE FABRICATED UTILIZING 321 CHFS TUBING
21, THIS MATERIAL WAS SELECTED FOR TS CRYOGENIC MECHANICAL PROPERTIES. DUCTILITY, AND ITS INSENSITIVITY T0 HYDROGEN ENVIRONMENT CMBRITTLEMENT. THE
HDUSING IS PROOF PRESSURE TESTED TO VERIFY T8 STRUCTUBED INTEGRITY (5).

THE PUBMP INLET |} 1S & WELDMENT OF FORGED AND SHEET SAL-2.55 (ELI TITANIUM ALLDY. THE PUNP INCET REGEIVES LIQUID HYGROGEN FROM THE LPETP DISCHAREE DLET
ANC GLIDES THE FLOW INTO 1HE INLET OF THE FIRST-5TAGE MFELLER ALEE0 HOLES IN THE INLET DOME PROVIDE OVERPRESSURE PROTECTION FOR THE INLET AND HOLISING
{1 RESULTING FROM LEAKAGE PAST THE HOUSING AND DIFFUSER PISTONRING SEALS THE INLET IS PILOTED ON AND BOLTED TO THE MAIN HDUSING  THE INLET IS PROGE
PHESSURE TESTED TO VERIFY ITS STRUCTURAL INTEGRITY. THE THRUST BEARING HOUSING {73 PILOTS ON AND IS BQLTED (8) TO THE FUMP INLET. THE THRUST BEARING AP
19} 13 BOLTEC (1) T AND PILOTED BY THE THRUST BEARING HOUSING AND PROYIDES ACCESS FOR THRUST BEARING INSPECTION WITHOUT REMOVAL OF THE THRUST BEARING
HOLSING, THE PUIP INLET AND THRUST BEARING CAR ARE MANUFACTURED UTILIZING 5AL-2 58n (ELI) TITANIUM ALLGY (2). THIS ALLOY WAS SELECTED FOR IS LOW DENSITY
STREMGTH, TOLIGHNESS. FATIGUE PROPERTIES AT CRTOGENIL IEMPERATURES, RESISTANCE TO CORROSION AND STRESS CORROSION CRACKING AND RESISTANCE 16
HYCROGEM ENVIRONMENT EMBRITTLEMENT AT ORERATING TEMPERATURES (2). THE INLET AND CAP SRE ANNEALED. 1HE INLET IS STRESS RE1 IEVED AFTER VELDING  THRUST
BEARING HOUSING IS MANUFACTURED UTILIZING A HASTLELLCY R FORGING (2) HASTELLOY B WYAS SELECTED FOR ITS STRENGTH, RESISTANCE TG CORRGS FoN AND STRESS
CORAOSION CRACKING, LOW THERMAL EXPANSION, AND INSENSITIVITY TO HYARQSEN ENVIRONMENT EMERITTLEMENT AT OPERATING TEMPERATURES (7). THE'MATERIAL 18
ANNEALED TC INPROUE MATERIAL PROPERTIES. THE MAIN HOUSING AND PUMP INLET HAVE BEEN DCSIGN VERIFICATION TESTED FOR LOW GYCLE FATIGUE. PRIMARY STRESS
SARETY FACTORS, AMD DEFLECTICNS 111). o

I’} RSLOTOTT REOJ7I6H (2; RSS45E0-10 (3} RLODS2E. |4, RESB7SY; (5] ALODG24 (8] RSCOTS36, RSOGTEI2 (7) ROL13204; By ND11Z-0009; (8 RSODVED: (10) MSISTS (1] RES.
204.76, HES-404-40
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Soimpainnt Group: Fuel Turbapuimps Freparad: 0. Early

GIL Mam: B2nD-16 Approved; T. Mpuyen

C ompane it High Pressure Fuel Turbapumg Approval Dabe: 21130

Part Number: R30075M Change §: 1

Failura Morje: Structurad faliure, Dlrective #; CCRAD MEX-M-506
Page: 2of 2

Degign | Document Referenca

FAILURECALSE:  B: Diffuser eracking causing evtrpressurization of pump housing,

THE FLOW FROM THE FIRST-AMO SECCHND- STACE iMPELLERS PASSES THROUGH TWo DIFFUSER (1} (21 STAGES, WHICH GUIDES THE FI D FROM THE DISCHARGE OF GME
IAFELLER TL THE INLET OF THE MEXT THF DIFFUSERS ARE MANUFACTURED UTILIZING ALUMINLIM ALLDY TEMS-5I-TGE CASTINGS (3. THIE MATERIAL WAS SELEC TED FOR, TS
STRENGTH TO WEKGHT RATIC, RESISTANCE TO CORROSION AND STRESS CORROSION CRACKING. ITS STRENGTH |15 NOT DESRADED IN HYDROGEM EMVIROMMENT, THE
MATERIAL 15 SOLUTHON TREATED, AGE. HARDENED, AMND ANODIZED. THE BIFFUSERS SUPECET THE FRONT (4} AMD REAR LABYRINTH [5) SEALS AMND IHE INTERSTAGE SEALS ;18
FISTON RINGS (7) ARE LISED TO SEAL AT THE DIFFUSEK PILGT DIAMETERS. LEAKAGE FLOW PAST THESE SEALS IS VENTED T IMLET PRESSURE TO REDUCE THE LOADS oM THE
HOUSING CASING {3) THE FIRST-STAGE CIFFUSER 15 PYNMCD TO THE SECCHD-STASE DIFFUSER, WoHICH [H TURN !5 INDEXED 10 THE HOUSING. IRRFGLILARLY SPAGED LUGS IN
THE HOUSING ERGAGE SLOTS IN THE DIFFUSER AND FROVIOE FAREEDOM FOR THE DIFFUSERS TO MOVE AXIALLY RELATVE T THE TR NG, WHILE REACTING TO THE TORGUE
LOADRS THE MFFUSERS ARE POSITIONEDR AXIALLY RELATIVE TO THE INLET IMPELLERS ARD EAGH (THER BY USE OF SHIMS (@ THE SECOND-STAGE |3 RADIALLY PILOTEDBY A
LIF OM THE HDUSING  THE FIRST-STAGE DIFFUSER IS RADIALLY PILOTED BY A LIP ON THE INLET. A PRELOWD SPRING (10 EETWEEN THE SECOND-STAGE DIFFLISER AND THE
HOUSING KEEPS THE CIFFUISER AND SHIM STACK TIGHT FOR HANDLING ANG SHIFPING PURPOSES. IN OPERATION THE FRESSURE FORCES LOAD THE STACK AGAIMST THE
iNLET. THE DIFFUISER 13 PROCF FRESSURE TESTEDR TOVERIFY ITS STRUCTURAL INTEGR|TY (11} DESISH VERIFICATION TESTING DEMONSTRATED THE FAGTOR OF SAFETY FOR
BURST ON A SECOND-STAGE DIFFUSER (12 THE DIFFUSERS HAVE BEEN DESHZN VERIFICATION TESTED FOR STRESS SAFETY FACTOR, LOW CYCLE FATHIVE LIFE, AND

OEFLECTIONS [12).

1) ROCOPI2E, () REOOTS3Z: (0 RES-A560-10; (4) ADDII106 ROO1Z205; [5) RSOI7S2E; (6) RSQ07T511; {7} RESI1ZE] RES1167, (B) RSMTETT. RS007SEE; (8) RSCO7EEL , REIOTE4E,
10y RS007807; {111 RLADOZA (13} REE-404-22

FAILURE CAUSE: ALl CAUSES

THE HIGH AND LOW CYCLE FATIGUE LIFE FOR PUMP INLET. THRUST BEARING HOUSING, THRUST 8EARING CAP, THE FIRST-5TAGE DIFFUSER AND THE SECOND-STAGE DIFFUSER
MEET CEI REQLIREMENTS (13, THE MAIN HOUSING |5 LOW AND MIGH CYCLE FATIGUE LIFE LIMITED BY MAJOR WAIVER (£). THE MIMIMUM FAC TORS OF SAFETT FOR THESE PARTS
MEET CE| REQLIREMENTS {21, THE HARDVARE PARENT MATERIALS WERE CLEARED FOR FRACTURE MECHANIC S/NDE FLAW GROVTH SINCE THEY ARE HOT FRACTURE CRITICAL
PARTS. EXCEHT HOR THE HOUSING ASSEMBLY WIHEH WAS CI EARED BY CRITICAL IHITIAL FLAW 5I1ZE DETECTABITY AMD THE INLET ASSEMBLY WHICH WAS NLEARED BV RISK
ABSEISMENT (3) THE FMEAMCIL WELDS ARE CLEARED FOR FRACTLIRE MECHANISSINDE FLAW GROVITH BY THE WELD ASSESSMENT (3. TABLE B200 LISTS ALL FMEAMCIL WELDS
ANU ENTIFIES THOSE WELDS IMWWHICH THE CRITICAL INITIAL FLAW S12E IS NOT DETECTABLE AND THOQSE WELDS IMWHICH THE ROOT SIDE 15 HOT ACCESSIBLE FOR i
INSPECTION TIIOSE WELDS IMWHICH THE CRITICAL INITIAL FLAM S1ZE {5 NOT DETEG TABLE ARE ACCEPTAELE FOR FLIGHT By HISK ASSESSMERT [ REUSE OF PARTS DURIMG
QWERHALL 1S CONTROI ED BY THE REQUIREMENTS OF THE OVERHAUL SPECIFICATION {5)

(1) R 0532, CRGL0R0CO3E; (2) RES-BS46-16, CPI2ORIONIA; [3] NASA TASK 117, 1) RS5-8756; (5) RLOMEZBE, (6) DAR 1189 iR 2513 DAR 2091



gzl -4

Companant Group:
CIL Item:
Companant:

Farl Humbar:
Failure Mode;

Fuel Turbopumps

B200-28

High Pressure Fusl Turbogump
RS007504

Strucival fallure.

SSME FMEA/CIL
INSPECTION AND TEST

Preparad:
Appraved:
Approval Date:
Changs :
Direcilve #;

Page:

L. Early

1. Mguyen

421159

1

CEBD ME3-011-5206

T1ef 2

[Failure Causas

Higrihcant Charazbe istios

Inspectlans) | Testis)

INLET ASSEMBL ¥
INLET ASSEMBLY

MATERIAL INTEGRTY

WELD IHTEGRITY

HEAT TREAT
ASEEMBLY INTEGRITY
HOUSIMNG

MATFRIAL INTEGRITY

WELD INTEGRITY

HEAT TREAT
SURFALCE FINISH

ASEEMBLY INTEGRITY
HRUSING, BEAKING IHRUST
MATERIAL INTEGRITY

Dacumert Reterence

MATERIAL INTEGRITY 15 VERIFIED FER CRAVING AND SPECIFICATION REHIREMENTS.
FORGING |5 PENETRANT IMSPECTED PER SPECIFICATION REQUIREMENTS.
THE INLET IS FENETRANT INSPECTED PER, SPECIFICATION RECUIREMENTS.

ALL WELDS ARE INSPEGTED TO GRAMWING AND SPECIFICA TION REQUIREMENT S PER WELD CLASS
IMEPECTIONS INCLLIDE: WISUAL, CIMENSICOHAL, FEMETRANT, RARICGRAPHIS, LLTRASDNIC, AND
FILLER e TERIAL, A5 APPLICABLE.

HEAT TREAT 15 VERIFIED PER SFECIFICATKIN REQUIREMENTS AFTER WELDING.
THE IMLET PRCOF PRESEURE TEST IS PERFONRMED PER SPECIFICATION REQUIREMENTS.

WATERIAL INTEGRITY |2 WERIFIER PER DRAING AND SPECIFICATION REGULREMENTS

FORGING 13 PEMETRANT AND L TRASONIC INSPECTED PEA SPECIFICATION REQUIREMENTS.
HOUSING |5 FEMETRANT INSPECTED PER SPECIFICA NGH REOUIREMENTS
ALL WELNS ARE INSPECTED PER DRAVING AND SPECIFICATION AEQUIREMENTS PER WELD

GLASS HEFECTICHNS INCLUDE, vISUAL, DIMEMSIONAL, FENETRANT, RADICGRAPIC,
ULTRAZONIC, AND FILLER MATERIAL, A2 APPLICARLE.

HEAT TREAT 13 VERIFIED PER SPECIFICATICN REQUIREMENTS.
COPPER PLATING AND PLASKA SPRAYING |5 VERIFIED PER SPECIECATION RBECUIREMENTS.

THE HOUSING PROCF PRESSURE TEST 15 PERFORMED PER SPECIFICATION REQUIREMENTS

MATEFIAL INTEGRITY 15 WERIFIED PER DRAWING RECUIRERENTS.

REA07535
R FE12

REMTIIE
RS0O7S13
RBOTO-152

RADI15-116

AAD 15114
RLOOY14

RL10a11

RAOBOT-004
RAGHI5-114
RACT15-008
RAT115-D01
PARS127

RAG111-024
RLOOOZA
RS007564

RS0U7 568
RBO70-153
RE0: T3-184

RAQE1E118
RAOI15-012
RAD11E-t1E

RL1A211

RADET- 01304
RA0115-118
RADT1 5008
Ra11tE.001
RAD1E5-127

RADG11.020

RAF109-002
FADI0T-Q78
AATIXG-019

ALDp143
ROC19204
F0{119204



Campoient Graup: Fisel T pumps Prepargd: D. Early

CIL Itam: B200-26 Appioved: T. Hguyen

Companent: High Preszura Fust Turbopuimng Approwval Data: 4121/%0

Parl Hurnber: RSM7T5M Chenpe #: 1

Failure Maorfe: Struckural fall ra. Dhroctiee A CCBD MEY-0f-5208
Page: 2of 3

Feillure Cauzes Sig nificant © hau agteristics Imzpectionfs) f Tesl(s) Dacumenl Relarence
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it MATERIAL IMTEGRITY FORGIMG 1§ PENETRANT ANE ILTRASONIG INSPECTED PER SFECIFICATION HEQUIREMENTS. RAD 151156
RAO115-012
THE HOUSING 45 FENETRANT INSPECTED PER SPELIFICATION REGUIREMENTS. RACT 15115
COWER RSCO7s40
A TERIAL IMTEGRITY MATERIAL INTEGRITY YERIFIED PER SPECIFIGATION REQMREMENTS REBI1 70075
FCRGING 15 PENETRANT AND UL TRASONIC INSFECTED FEA SPECIFICATION REQUIREMENTS. RAI115-1156
RAD115012
GOVER 15 PFENETRANT INSPECTED FER SPECIFICATION REQUIRFMENTS. FRA0115-114
K} DIFFUSER, ASSEMBLY REMTE2T
FIRST INTERSTAGE
MATEHIAL INTEGRITY MATERIA INTEGRITY |5 VERIFIED PER: SPECIFICATION REGUIREMENTS. REOTD-099
CASTING 15 RADIQGRAFHIC INSPECTED PER SFEGIFICATION REQUIREMENTS. RL10003
FROOF PRESEURE TEST IS PERFORMED PER SPECIFICATION REQUIREMENTS, . RLOOCZS
SURFACE 15 PENETRANT INSPECTED AFTER PROOF FRESSURE TEST PER SFECIFICATION RADIS. 116
REQUIREMENTS.
HFAT TRFAT HEAT TREAT IS VERIFIED PER DRANING AL OUIREMENTS. R3007512
SURFACE FIMiSH ANODIZED FINISH |5 VERIFIED FER DRAMING AMO SPEGIFSATION RECUIREMENTS, RA1813-003
R3OTIET
DIFFUSER ASSEMELY REOGTEI2
MATERIAL INTEGRITY KMATERIAI INTEGRITY IS VERIFIEC PER SPECIFICATION REQUIREMENTS. RBO170-0%2
FRODF PRESSURE TEST IS PERFORMED PER SPECIFICATION REQUIREMENTS. RLDOOZ S
DIFFEISER ACCESSIBLE SURFACES ARE PENETRANT INSPECTED PRIOR TO AND FOL LOWARG RACT15-116
FROOM FREZSURE TEST PER SPECIFICATICN REQUIREMENT S,
HIHFUSER HIDCEN SURFACIFS ARE PENETRANT IMSPECTED PRIOR T0 AMD FOLLOWING PROOF RA15-115
FRESEURE TEST FER SFECIFICATICN REQUIREMENTS RLO0341
AEAT TREAT HEAT TREAT |5 INSPECTED PER NRAWING RECLIREMENTS , R3007532
ELRFACE FINISH THE AMDDIZED FIMISH |5 YERIF IED PER DRAWING AND SPECIFICATION RECU'RENMENTS L RAECE]3
' R3007532
ALL CAUSF= HPFTP RE007E01
CLEAMLINESS OF COMPORENT S ARE VERIFIED £1 FAMED PER SPECIFICATION RECUIREMENTS RL o0
COMPONENTS
ASSEMELY IMTEGRITY THE PLMP SUBASSEMBLIES ARF INSPECTED DURING OVERHALUL FER SPECIFICATION RLOTS28
REQUIREMCNTS. INGPECTIONS INCLUDE: WISUAL, DIMENSIONAL. PENETRAMT, AND RAM 1L 18

REPLACFMENT CF USAGE ITEMS A APPLICABLE, PER OWERHALL CLASSFICATION.
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anng el Srowp

Fuil Turbopwimps

Frepared: D. Early
Cil #em: B203-26 Apprevad: T. Hguyen
Componenl: High Pressura Fual Turbopump Approval Dabe: A121)89
Part Nuimber: REDATSHM Change & 1
Fallure Mode: Struclural fallure. Directive #: CCRD ME3.01.5208
Page: 3aof 3
Fablure Canses éig-nil'u:anl Cliaracterislics Inspechants) ! 1asis) Dwazurmant Reference
ALL CallSES ASEEMBLY IMTEGRITY OPERATIONFERF JEMANCE IS VERIFIED BY ENGINE HOT FIRE TESTIHG AND 2ND EAM TESTS ON RLCOA%0-04
INGPEGTIONS. RLLO05E-05
RLOJOSE-0F
RLOO451
TORLQUE CHECKS APE FERFORMED PROR TO EAS FLISIIT OMRSD W41BSI 020
SHAFT TRAYEL 15 PERFORMED PRIOR TCO EATH FLIGHT.
A HELIUM SICHATURE LEAK TEST 15 PERFQRMED PRICT: TO CACH FLIGHT CRARSD SO00M0 950
OATA FROM FREVICHIS FLIGHT OR HOT FIRE 15 REVIEWED FOR: PROPER TURRDPLIME MSFC PLN 1228
CPERATIOMPERFORMANCE. {LAST TEST)
Failu-e History: Cocmprehensive falusg history data 15 ma nlaned in lhe Problem Reporing datasasa [FRAMSIPRACA!

Fulaarce, RAS0 eite- 542186503 ang Rockeldyne (iter B3RC0OTED.

Qperzl onal Lae

Mol Applicab's.
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Componant Group:

Itern Mamma:
llem Number:; =1
Part Humber: RIHTE01

Fuel Turbopnm ps
High Fressure Fuel Tyrbopamp

SSME FMEAICIL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Pragerad:
Approved:
Appravval Dam:
Change g:
DOlrective &;
Page;

D. Early

T. Kguyan

202

2

CCBO ME3-11-52G8

1of 2

Basze Line Ralionale

VYenanca

Crange Rationale

Varignl Dash Murmber

1. HIOD-15 REOOFA0E CAUSE A
B220-24; REI07005; CALISE A

THF IMMFER AND OUTER BE&LRIMG
RACES ARE EDOY CURRFMT
INSPECTED PER BLIO M2,

2 B2I0-13 RSOGTSZ7, ASMTSIZ,
CAJSE AL B. B2OG-JE;

RE0CTE32 CALUSE B. OIFFUSER
HIDNDFN SURFACES ARE
FEMETRANT INSPECTED PER
RLO0343,

3 BrDOG14 CAUSE A, RSO0TAGE
B200-21 CAUSE B, R3007563
R200-26 CALSE A, RE007SER
WELD JOUNTS RS007TER: TABLE
E20Q HRFIP FMEA/CIL WELD
JOINTS RECU 68 HOLSING
CURRENT COMFIGURATION |5
FHE GMETI PICCE "-112° CAp,
USIMNG FOUR [y WELDS AND
FI¥JR [4) WFI I MUMABZARS

4 BAOD-0Z; CAUISE A, RSCD7524
CAUSE B, RS00753; CAUSE C,
R5 007 R74

BEARING RACES RECEIVED
FROM SLPFLIER SPLIT BALL
HEARING INCORPORATED
FRECEIVED MO GENFRAL EDOY
CURRENT INSPECTICN

SCME DIFFUSERS fMdAY NGT
RECENVE THE POST FROOF TEST
HIDDEN SURFACE ()3
PENETRAMT MSPECTION

SOME HOUSINGS [POSSIBLY
TWUl) fAY HAVE BEEN
FABRICATED "1 TH THE TWD |2
FIECE 113" CAPS (THIS HAS AN
EXTRA WELD: %13 AMD THREE
FXTRAWELD MUMBERS 13, 68 &
63

E£0ME TURBIMNE BEARING
SUPFORTS {R50D7524) ARE
FABRICATED LSRG A
VUELOMENT OF HAYFS 188
ZHEET METAL INSTEAD QF THE
EOM FORGIMNG.

GENERAL EDDY CURRENT INSPECTION OF RACES REPLACES TYPE W2 1M
FEMETRANT INSPECTIOM N DETECTING SURFACGE FLAWSE

USE AS I3 AATIOMALE:

1. RACES SUPPLIED BY SPLIT BALL BEARING INCORPORATED RECEIVED 10X
WISUAL AND TYPE IWC PENETHANT INSPECTION IMSTEAD OF GEMERAL EQDY
CURRENT INSFECTION. FLAW DETECTABLITY RELIABILITY LEVELS RETWEEM
PENETRANT ANMD GENERAL EDDY CURRENT INSPECTIONS &RE G050 AND
0.057 RESFECTIVELTY.

LEE AS 15 RATIOMNALE

1 IMPLEMEMTATION OF HIDDEM SURFACE INSPECTION REQUIREMENT 12
NOT A RESULT OF AN OBSERVED HARDWARE ANACMELY BUT A5 & RESULT
OF ROCKETEYRE'S STAMD DLAUN,

SEE DAR 2745 FOR
VARIANT PART
SERIAL HUMBERS.

5EE DAR 2751 FQR
VARIANT PART
BERIAL NUMBERS

TO REDUCE CONFUSION ON THE DRAMING AND ON THE MAMUFAD TURING SEE MCH 2524,

FLOOR

hIGH CYCGLE FATIGUE INDUGED [NLET SHEET METAL CRACKS 00 DCCUR
FROM THE CPERATIOMAL EMVIROMMENT EXFERIENCED DURING ENGINE
DPERATION. THE CRACKING IS CONTRDL | ED PER THE REQUIREMENTE .OF
THE SHEET METAL INSPECTION SPECIFICATION (RLIOGSE) YVWHICH LIMITS THE
CRACHING LEMGTH, SPACING, AND SHARE, TO PRECLUDE SHEET METAL
FIECES FROM DISLODOING. THE CRITERIA IS BASED 0N CRACK GROWTH
FATES AND ENGINE TEST EXPERIEMCE. ANY CRACHS, WHICH EXCEED THE |
SPECIFICATION LIMITS, ARE WELD REPAIRED IRFOH)T-007). THE TURBINE
BEARIMNG SUPPQRT WITH WELDED S1EET METAL IS LIFE LIMITED BY MAJORH
WIAIVER DT 2773,

SAME -113 DASH
NLEER.

RE0GTE24-201 AMD

SLBS.
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LS AP LTS Sarg Fuel Turh LY P Prepa red: . E.-qu:.r
Item Hameg: High Precsure Fuel Turnapomp Appraved: T. Nguyen
fem Yumber: EZ00 Apprayel Data: 4129699
Fart Mimher: RE007501 Chanpe a: s
Diraciive &: CLBD ME3-01-5206
Fage: 2of 2
Baso Lime Ratinnale Varianoe Change Ralionale Yariant Dash Bumber
5 B:lO-15 CAUSE A B200-17 SOME LIFT-OFF SEAL HOUSIMG LEWY CYGLE FATIGUE CRAGKING HAS EEEM OBSERVEN [N THE PLIA WELD, RO S2:0-07 AND
CALISE A BELN-1A CALIRF A, DA LINES SRE FAERICATED CRACK INITIWTION AND FPROPAGATHON DCCURS AT SHUTDOWNCOOLDOWN SUBS.
B2051% CAUSE A, B200-22; USING INTERSECTING LINE Al L UNITS RECEIVE A STANDARD POST FLIGHT INSPECTIONS BY LEAK
CAUNSEARCE BRILLED HOLES THE HGELE CHEZK. LEAK CHECK POST FLIGHT VILL DETECT A CRAGK PRIDR TO

THAI INTERZECTS THE CUTSIDE
DIAMETER OF THE HOUSING
FLAMGE HAS & PLLMG
IMSTALLED. THE PLUS 1S THEM
WELDED AT THE HDUSIHNG
OUTSIOE DIAMETER TO FORM A
TIGHT GAS SEAL

RFFLIGHT. POST LEAKAGE AT THE DRAIM LINE ¥ LIMITED TO 10 SCIM. ALL
FLIGHT LIHITS WWALL SONWTINUE TC RECEIVE A LEAK CHECK POST FLIGHT FOR
THE ORAIN LINE PLUG WELD UNITL THE ENTIRE FLEET 12 RETROFIT "WITH THE
EDR DRAIN LINE CONFIGURATION
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SSME FMEA/CIL
WELD JOINTS

Companent Group: Fuoel Turbopumpa Propared: D. Early
CIL Itam: B200 Appraved: T. Nguyean
Companenl: High Pressure Fog| Turbopump Appraval Date; 421,90
#aH Humber: RS00T 501 Change 3: 2
Directive & CCA0 MED-01-5206
Fage; 1of 3
Cr ticat Inilial

Raat  Flawe Size Mot
Side Mot Deleclable

Cemaponent Basie Part Nomber Weld Mumaer Wekd Type  Class Atcess HOF  LCF Lommenls

SlIELD RAGT2171 1.24, 28-82  GTAW I X

SHIELD RoO121n . GTAW n

LIFT-GFF SEAL RON15230 1,2 GTaw I X

SHIELD ROOTO7ER 25 0B GTAW H

SHIELD ROa147e8 27 50 GTAMY n ES

SHIELD RAD{TES E1, 52 GTaw 1

EHIFID ROGI97 88 55 55 GTAW 1l

BELLOWNS RELLF 505 1-4 GTANY 1 X

BELL Oz REAQT505 5,5 Efnnr | x

INLET R3007512 4 GTAW I X

INLET REMTEZ 36 GTawr !

INLET REMOTI12 012,13 GTAW |

IMLET REMITE12 i EBVY i

IMLET REOOFS12 14 15 STAa |

INLET REI0TE12 1B GTAaMY I x

BFARING SUFFORT RS a4 14 EBWY I

BEARIMG SUFPORT R5007524 18 EBv I X

BEARIMNG SUFPORT R30074524 29, 20 GTARY I X X

BEAR NG SUPPCRT R3007524 1B GTAWY I X

BEARMG 5PPORT REDOTEDL 115 121 oLy I

BEARING 5LIFPORT RSLOTE24 |28 GTAW I X

EFARING SLFPFORT REQOTE2 228-c11 GTAW ] x

HOUSIMG R SODTsGA 7823, GTAWN I X X x :
228 330 p
FOH

HIHISING RE007 565 4 GTAw I

HSUSING RE00Q7 568 48 EB I X X X

HOUSING K30075SER 43 GTaw I b

HGUSING R&E00753R 5" araw ] X X

HULEIMNG RECNY56E 52 GTAN [} K

RO JSIMG HSCo7RE4 1 EEY 1
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Lampanent Group: Fuel Turbopumps Fraparad; D. Early
CIL ain: B.ZEII:I Approved; T. Mouyen
Componen|; High Fressuna Fual Turbopump Approvat Data: 4021798
Part Number: REDITSM Change #: 2
Blrechve #: CCED ME-01-5205
Paga: 2of 1]
Criticar nitlal
Ragt  Flaw Size Mot
Bide Mar  Detectable

Carnpon end Basic Pl Mumbear Wekd Mumber Weld Type  Clasg dccess HCF  LGF Camments
HOUSIMG RE0G6 T46A 55 alc L ] }-{
ROUSING RE0NTEE 36 OTAW ] R
HOLIS NG RI007ESY OF, 324 325 GTAW It
HOLUIGING RIOO75E8 & ETALY M X x X
HOUSHHG RSO0Q75E8 50 EBWY I
HOUSING RS0LOFEaE 14,229, 297 GTAW 1 X X x
HNOUSING RSCOT6S 76,77 GTaWY I X
HOUSIHG RS040 7564 T.EO GTAW I X
HOUSIN G REA07553 20-101 GTawW 1l x
HCLUSING RENCTSER 10z GTAWS 1 X
HOLISING REM TEEA 123 GTAW n x
HOUSING REMTELS 140 GTAW " X
HOLIRING RS0O7ESR 133, 154 CTa N E
HOUIS G REHITS5E 174a-185 GTAW Il X
HEOLSING R2207554 181 192 GTAWY ] X x

195 106

£245, 455

45E
HOLSING RENI7TSES 153, 244, GTAW I ES

15/-402

24-J07
HOUISING RESBOPEEH 03, 17, GTAW 1 X X

214, 234,

235
ADUEING REDOTS5E 21z, i3 GTAMY I
HOUZING RZI0756A s 215 GTAMY n X
HOUSING RS0LT5ER 222, 139 GTAMY ! x .
HOUSIMNG RSCI7HGA 224, 225 GTAW | 4 X 1
FOUSING RE007 563 226, 227 CTaN I ]
HOUSING RE007 5656 231, 137 GTaln I X X
HOHPSING RE0DNTEER 231 GTAaN li bt
HOUZIMG REDOTIES 237 234 GTAN |
HOUZING RECOT558 AG-2408 GTAVY Ml
HOLSING AEI0TI5E Jeh-344 GTAV ] |
HOUSING REA0TSHE3 37e-3497 GTANY ] X
HOUS MG R S0CTSEE KL GTAW | x x X

i
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Comnporen] Gidup: Fugl Turbopumps Prepare d: D, Early
CIL tern: B200 Approved: T. Nouyen
Compenenl; High Fressure Fuel Turtepump Approval Data: 4r21/89
Pad Numbar RE007501 Changs & 2
Crructive 0; CCHO MEI11-530%
Page; aol 3
GCritlcal dnilial

Fopt  Flaw Size Mot
Sige Npt  Uelectable

Component Basic Part Mumber ¥ield Mumber Weld Type  Clazs Access HODF o LCF Comrwats
HOUSIMG F3007 568 407.434 GTAW 1l x

HCUSING RS007 REH 405449 GTRN I X

HOLSING RSDOTESE 4548 HOPT) GTAW Ir

HOLSING RECQOTEGE 450 (OPT)y  EBPw Il F

HOUSING RELOTSGE 454 GTAN fl B

HOUSING RSCOTEEE 37 IOPT) GTAWY fl

ROTOR BEAL ASA07534 1 EBwY I

SEA. AGAN7HI2 5 EBwY 1] X



